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(57) Abstract 

The Invention is directed to a device (10X and method ft* mlnimaUy invasive access to the pericardial space of a human or animal 
patient The disclosed pericardial access device (10) memoes £ penetrating body (12) axiaUymobue within the lumen (13) of a guide 
tote (14). The guide tube (14) memoes a deflecting mechanism (40>;tor deflecting the distal end (35) <cf the penetrating body (12). m 
use, paucnt-t pericardium is contacted with me distal end Stm <"X ^fcfW 01 *J***^]^™* 

^ting body (12) is axially inobUized distaDy within the huncn of the guide tube^(14) unla the deflecting meehatusm (40) deflects 
the petietratmg body (12) to cause me penetrating end (35) of .me penetrating body (12) to enter me bk 
oblique to the longitudinal axis of the guide tube (14). 
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B^Ba^^fttjg Invention 

► dates back to the time 
1 anatomist who created the term 
"pericardium.** The pericardnfe (f>en^d^ sac) is a conical m^bnmous sac in 
which the heart and the commence Cray's 
Anatomy f 1977 ed.) pp. 457^460. *fhe ptencardiiirii is fluid-filled and functions to 
prevent dilation of the chambers of the heart, lubricates the surfaces of the heart, and 
maimain^^ to the 

surrounding tisSue(s) from adhering to thfeh&rt The Ipace between the pericardium 
and the heart, fc&ovvn as the penc&&^^ and 
iiK^ud^thefli3i^dthd«in. Jtl^b^f^^^f mim^¥&fMd is injected 
into the pericardial space it accumulates in the atrioventricular ancfimerventricular 
grooves, but not over the ventricular surfaces. See, ShabetaiR, "Pericardial and 
Cardiac Pressure * in Circulation, 77: 1 (1988). 

Pericardiocentesis, or puncture of the pericardium, heretofore has 
been performed for t ) diagnosis of pericardial diseases) by study of the pericardial 
fluid; 2) withdrawal of pericardial fluid for the treatment of aEute cardiac 
tamponade; and 3) infusion of therapeutic agents for the treatmrat of malignant 
effusion or tumors. Thus, at present, intrapericardial injection of drugs is clinically 
limited to the treatnlent of abnormal pericardial conditions and diseases, such as 
malignant or loculated pericardial effusions and tumors. Drugs that have been 
injected into the pericardial space include antibiotic (sclerosing) agents, such as 
tetracycline arid bleomycin or fibrinolytic agents such as streptokinase. 

IntraEj^cardial drug delivery has not been clinically utilized for 
heart-specific treatments where pericardial pathology is normal, because the 
pericardial space is normally small and very difBcult to access without invasive 
surgery or risk of cardiac injury by standard needle |>ericardiocentesis techniques. 
Normally, pericardiocentesis procedures are carried out by highly specialized, 
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personnel in the cardiac cathctcriaation laboratory of medieai facilities, assisted by 
fluoroscopy and electrocardiogram monitoring eqiiipmcnt Electrocardiographic 
monitoring of pericardiocentesis ijsi^g; tfce pericardial needle as an electrode is 
commonly employed, as <H^^^l^|c^J^^^ fThe mectrocardiogram as 
5 a Safeguard in Peric^pc»tt^? in J^162064 (1^, and NeillJLR., et aL, 
"A PericanBocentesis Eks£o4§*7 in The New Englamj Journal of Medicine. 
264:71 1 (1961); Gotsman MJS^ al. ^?€ri«^pceiit^is Eleggode Needle, 99 in 
Br. Heart J., 28:566 (1966); and Kerber RJL, et al., "Electrocardiographic 
Indications of A|^J^unctu^ Pui^^gjg^ocentesis," in The New England 

central lupren has a^jbeoi ^d t^ gpi^P ^ pqicaidiQ^ as reported 

in Goldberg et al, -UJt^f^By jn Amer.J. 
CatdjqL 31:49^(1973). 
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i or colon, 



20 (Le., 





die 
ventricular 
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i nor^ and not.afeM)TOally distended by the 



Pat^at No- 
apparatus for accessing die 




j a method and 

^rtheinseiti^ 

lium with a forceps 

25 device apdj^ng,ft<; peric^pp ^ith a s^lpel (pericar%tomy) under direct 

i a method for the 




Hej ! aj^5rf^te,' , m£i 
30 inJrapericardial injection p 

method generally involved the percutaneous 

into the pericardial cavity via the, ri 

that the right atrial wall is 

space. In addition, the method involved the 
35 long-term delivery via a 

. „ U.S. Patent No 
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1 to bleeding into die pericardial 



apparatus disclosed uses suction to "pull" the pericardium against a perforating 
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needle housed^inoxrputer catheter, thus^impaling the pericardium on the needle (col. 
15, lines 54^57)^ One of the stated problems with the apparatus is loss of suction. 
Col. 15,lines>4*5*> A solution to,the lostfof suction proposed in the patent is to apply 
, suctiop to pull the pericardium into the lumen of the catheter, apply a wire suture to 
5 stabilize die catheter tip and subsequently advance a piercing needle into die 
. pericardium sutured to the catheter / In addition to other disadvantages, the add^ 
stepof suturing^ in* this method is undesirable. 

Another method for intrapericardial injection 
by a device, available under the name PerDUCER** pericardial access device, 
10 available from Ctomidicus ^ 

Heights, Minnesota 5543 1. This device^ises suction to create a lifted section of the 
. pericardium; known as a "bleb^ Specifically, the Web is secured to an elongate 
access device*y a vacuum force exerted thremgh a ade vvaU port that is in a plane 
substantially parallel to the longitudinal- aa^ of the device. On(^ formed,, the bleb 
15 is ptmctured by a needle of limited travel that penetrates the bk^ a direction 
tangential to the. epieagiiaigurfiee of the heart While creating a bleb by suction 
through a side walbport combined with a^tangratial needle abroach to the bleb can 
reducethe chance of puncturing or lacerating the myocardium, accurately 
penetrating<the pericardium at a desired location may be difficult due to the motion 
20 of the heart during normal cardiac contraction relative to disorientation of the axial 
dimension of the devices 

- Accordinglyvthere is aneed for a system for accurate localized 
penetration of the pericardium which has low risk of causing penetration or 
laceration of the myocardium. Moreover, there is a need to effectively penetrate the . 
25 pericardium without the chance of loss of vacuum and repeated attempts to effect 
penetration^ - 

Summary of the Invention 
The present invention provides a device and method for access to the 
pericardial space without injury to the heart, in order to aspirate fluids directly from 

30 or to directly deliver^fluids, Le., tiierapeutic drugs, to the heart muscle or associated 
vasculature. With* such safe access to the heart, complications from contacting the 
heart muscle are greatly reduced and nearly eliminated. Additionally, by directly 
delivering drugs to the -heart muscle via*the pericardium (pericardial sac), side 
affects associated with drug delivery by conventional administration methods, Le., 

35 oral or injection, can be reduced,- such that lesser dosages are needed to achieve the 
desired effect of a specific drug. Moreover, the present method for direct delivery of 
a drug provides for a wider range of drugs to be used. 
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A pericardial pccess device according to tiic invention includes a 
penetrgiiig r bodyhav^ The penetrating body is axially mobile 

within the lumen of a guide tufee^Tbe guide tube has aproximal ted for handling 
and operating tte ^ The di^al end of thei guide tube has a 

distal port opening into the lumen of the guidestube. Within the distal end of the 
guide tube there is also a deflecting mechanism for deflecting th&penetrating end of 
tbepenetrattag^b^ Inane 
embodiment, the deflecting mechanism is a deflecting wfedgc. In an alternative 
embodiment, die deflecting mechanism is a deflecting tube. 

According to the invtntionj a suctictoor aspirafi OnJbrce is applied to 
die lumen of the guide tube to>fontt a bleb of pericardiafctissue*m the distal lumen of 
thegpidet^ 1Hi«M&uto^^ 

guide tube nea* the deflecting Asthe penetrating end of the penetrating 

bcrfyis^aneeddist^ 



body enters the bleb at an angle ob&pie^te^the lonptti^inaB axi^ofcflie guide tube. 
Subseqwntfy, a grfde wif^passeditto^^ body and 

into tb* pericardial space. Tliaguidelt^ and a 

material transport tube is passed over the guidewira space for 

20 removal of fluid or delivery of m^erials therein. 

At die proximal end of the pericardial access device^ the handle 
region can include ^vacuum inlet asstobl^fbr connecting an aeration source to 
the device. In addition, the har^euregion can include a limiting mechanism for 



25 




In some embodiments,, acpericardial access device can include an 
exterior sheath having a reversibiy sealed distal end to prevent^, fecia*©r other 
material from entering the distal end of the pericardial access dev^ 
placement The invcratioi* also fpwddes^ 
device for accessing the pericardial space. >* - 



30 



35, 



FIG. 1 is a longitudinal section of a distal end o^^^^^ 
accessing the pericardial space that is outside the scope of die pre% 

FIG. 2 is a longitudinal section of an embodiment of a pericardial 
access devicepf the invention, i a - 

* EKL 3 b a longitudinal section of a first embodiment of a distal end 
of a pericardial access device of the inventioa ..; u 
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^HG> 4 4s a longinidinai section of the distal end of a pericardial 
^esss^dgviee Mthe invention (omitiing a' deflecting mechanism for clarity) 
^ iUustiutiiig varioua^axes of componenls*of the device and an obliqiic angle of the 
penetrating body relative to a pericardial bleb. 
5 H©..5risa profile view of a penetrating bcKly of the invention with 

the penetigtm^encfcidefleeted at an^angle oblique to the longitudinal axis of die 

(\&r FI% 6 is a, longitudinal section of a second embodiment of a distal 
end of a pericardial access device^of th© invention. 
10 : x MBz 7 is a longitudinal section of thfrdistal eMfrbf apcricardial 

access 4evicp*enslQsi5d in a* exterior sheath with a reversibly sealed cap. 

FIG. S is a longitudinal section of the distal old of a pericardial 
access device enclose<Hn an exterior sheath with a revetsibly sealed multi-flap 
hatch.; 

15 M& 9 is a distal end view.of the reversibly sealed multi-flap hatch of 

FIG. lfris aflOT^tudinal^s^tipn of a third eflabodiment of a distal end 
of a pericardiataccess device of the ittvenridn. 

, 20 ; T^te invention wilfcbe described with referea^ 

dtowrogs^Aaj^^ 

componen^througtewtithe seyerafcviews. The illustrated embodiments and 
description,^ fer exemplar purposesitp^facilitate comprehension of the invention 
and should ryot be construed to liMt the scope thereof. In addition, it will he noted 

25 that in several plasss throughout.the specification, guidance is provided through lists 
of examples. In e^fc instance, the recited list serves only-asa representative group. 
It is not meant, however, that the list is exclusive. 

A pericardial access device? according to the present invention 
provides accurate lo<^ access to the p a human or animal patient 

30 for introduction of a mat^al therein^ with a low risk of myocardial injury during 
access. Once the pericardial space is accessed, a material transport tube (e.g., a 
cathe^) is irisert^d into^the space for delivery of the desiredfiriaterial. 

. Asus^herein,theterm"m^^ 
introduced^wtoju^e^pericardial space through the material transport tube including 

35 gasses, liquids or solids. Materials include pharmaceutical agents such as 

vasodilators^ antiplatelets, anticoagulants, thrombolytics, ann-inflamrnatorics, 
antibiotics, fibrinolytics, antiarrhythmics, inotropics, antimitotics, angiogenics, 
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ontiathocogenies, etc "Material" also includes heated or cooled fluids (eg., ice 
water), flpw^ble powdery controlled drug release implants, or other solid material 
which can pass through a material transport tube including, for e^Mriple, implantable 
. electrical leads. 

5 One problem with some pridr q^^feHaccessing the p^cardid 

space using, suction is illustrated ii* FIG. 1 . Arsfcfrft$ wheiptube t contacts the 
pericardium 2 and suction (arrows) is applied to die lumen 3 of the tube 1, a bleb of 
pericardium 4 is formed withinjumen 3. As a piercing instrument 5 such as a 
needle, is distaUy advan<^ to pier^ 
10 thedistakend6oftube I aUowing airta arrow 7, thus 

breaking! the van^ 

pericardium, 4 

As will be ftilly described herein, ^ present ihvetl^^overcomes 

problems with prior art devices by penetrating the bleb with a penetrating body that 
1 5 penetrates the bleb at an angle that is oblique to the longitudinal axis of the guide 

tube. As will be appreciated, the angle of penetration of the bleb is*itf£#dblique to 

theplawofthe distal pbrtopening^f theguidet^ 

Referring to WBa&j&em ^^d^^m^^rk^^^m^^ section 

view of one embodiment of a pericardial access device 10 according to the 
20 inveiiliom.^ 

including* penetrating body is/arially mobUeiwithin lumen 13 of guidetubc 

14v Tte device 10 has^prexim^ 16 for 

handling: and operating the device during use* Thel^dle t^ori^16 ^ Include a 

25 through the lumen 20 of penetrsting^bodyi t2.t Ac&ftdihg t<^ the inventiSh, the 

vacuumanlet assembly 17 need ik* be located m but 
can be ioeate<fcanywhererthat w distal 
end 11 of lumen 13 of the guide Uibe 14. ^ *i -i 

The vacuum inlet assembly 17 includes a suction channel 21 having a 

30 distal end 22 that is in fluid communication with guid^ ti^ luMni 13. The 

proximal end 23 of the vacuum inlet assembly 1 ? includes a cdnrife&£r*24, sufeh as a 
hier lock»for connecting a suction source(not shown) to device M). ^TB^device 10 
also ircludes a sealing mechanism 25, such as a gasket^at a point ^rejcimal to the 
vacuumtcharmel 21 which, whep a suction force is applied to die guide tube lumen 

35 1 3, permits axialmovement of penetrating body 12 withdiit kto t>f sU6titfn to the 
guide tube lumen 1 3 when the penetrating body 12 i^movdt ^ 

■i FIG. 3 is a longitudinal section ^ distal 
end 1 1 of a pericardial access device 10 according to the invention. Generally, a 
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guide tube 14 of the invention can*bc prepared from plastic, stainless steel, titanium, 
titanium alloy, ceramic or other malfcrial' sintable fortKe'herair below described 
function oS^guide tube. Atftfce dikateikMI, guide tube 1 ^includes a distal tip 26 
where guideitube lumen 13 wpa&1&^ exterior through a dist^port 27. Thus, the 
5 distal port 2? tsriira plan^ the guide 

tube hnnen>13 (Y*Y of FIG, 4). Thfe'tfuiside diameter D 0 of guide tube 14 can be 
about 3 mm to 12 mm, typically about 6 mm to 8 mm. The diameter D, of the guide 
tube himen 13 can be about 2 mm to Vh nun. 

FIG. 5 is a profile view of a penetrating body 12, removed from guide 
10 tube 14 (not shown in FIG. 5). The-praetrating body 12 is an elongate body having 
a distal penetratinffend 35 With a ^mp-piOTing tip 36 forpenetrating^the 
pericardium. The diameter of the penetrating body 12 should provide for axial 
mobility within the guide tube lumen 13. The inside diameter of the guide tube 
himen sbouhfcMlow for passage of gufate wire 19. In a typical embodiment die guide 
15 wire diameter can be about a mm to . 8 mm. In FIG. 6; the penetrating end 35 of the 
penetrating *ody 12 is deflected to have an obUque angle (y>fori^ 
peric^rdM bleb. A proximal end 37 of the penetrating body 12 extends to die handle 
region 16(FIG. 2). A pmximal J end opening 39, or guide ^ire port'18, (FIG 2), 
provide&accessno4tmien2^ The himen 

20 20 op^distaUy^^t piercing t^ 

passmg^guidfe wire 1 9 (FIG>2) fiontf guide wire port 18 througtethe penetrating body 
and out the piercing end into-the pericardial space. 

y:> FIG. 4 Ulustrates r the various axes of the penetrating body relative to 
the guide tube axis Y-Y. Referring to HGs. 4 and 5, the penetrating body 12 has a 
25 longitudinal axis X-X parallel to the longitudinal axis Y-Yof guide tube 14. In 

addition, in use, the penetrating body 1 2 also has a second axis or "penetrating axis" 
P-P. The penetrating axis P-P is at an angle y relative to longitudinal axes X-X and 
Y-Y and is an axis through which the piercing tip 36 of penetrating body 3 
penetrates a bleb 50 (described below) formed in the guide tube lumen 13. 
30 According to the invention, angle y is generally about 20° to 80°, typically about 30° 
to 60°, in some embodiments, y is about 45°. 

Referring to FIGs. 3 and 4, in use a suction force (arrow A) is applied 
to lumen 13 of guide tube I4^o form Web 50. As used herein; a "bleb w refers to the 
parietal pericardial tissue 51 which is drawn into the lumen 13 of guide tube 14 
35 through distal port 27 when suction is applied to lumen 13. Once bleb 50 is formed, 
the penetrating body 12 is distally advanced (arrow B) towards bleb 50. A 
deflecting mechanism 40 deflects ihe penetrating end 35 of penetrating body 12 to 
angle y causing the piercingtip 36 to penetrate the bleb 50 along axis P-P. Thus, as 
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illustrated in FIG. ^ during use, the direction of the suctioniflow (arrows A) is 
substantially parallel to the longitudinal axis X-X of penetrating body 12 and the 
longitudinal axis Y-Y of guide tube 13. Hence, peaetra*U®axis B*P of the 
penetrating body 12 has the s^eiangulas*elaticmship y Co the longitudinal axis of 
5 the penetrating body X-X, guide ^ibe Y-Y and the direction of suction flow (arrows 
A). Angles is about 20° to 8fr°, typicaUy about 30° to 60<Vandv in some 
embodiments, about 45°. 

The penetrating body 12 can be prepsredfiom any material that can 
resist defonnation when fimctiomn&tp pierce the perfcaardhim. In addition, the 
10 matoaafcoglhe penetrating body, at least at the penetratin^en* able to be 

deflects by.fhc deflecting mechanism tonangle y. Suitable materials for a 
penetra^ body include, 
Ni-T*>,ete. 

FIG, 3 illustrates* oge embE>0ment of a deflecting m 40 for 

15 dcflec^the»penctra^ Accordingto this 

embodiment, the distal end of a wall 41 pjgpidetube 13 is constituted to include a 
deflating wedge 42 to deflect ; peoetntfm^ H^ base 43 of the 

deflecting wedge preferably doe^not.exU^^ 27 to 

aflowtfor formation of a suitable feld>r 50, Mm^ ^k^^pm^^ body 12 is 
2a advanced distally in the guide tube lutnen^ A*the jxpetrating end 35 moves 
distally past deflecting inechanism 40 r therpe«ettatiii^end 3$t&d$fleeted to form 
axis P-P through \^ch piling tip 36 pen«ti^es bl^50. Axis P-P isiat an angle y 
oblique to the longitudinal axis Y-Y of giadetube 14. It will be appreciated that 
ax»P-P aj§p foro^ an angle y relative to axis X-X of penetrating ho#y 12 that is 
25 proximaj to the deflecting mechajjism 40? 

FIO. 6 illustrates the distal end 1 1 of another embodiment of an 
access device 10 of the invention. According to this onbodimenti die deflecting 
mechanism 40 includes a deflecting tube 65 mounted within lumen 13 of guide tube 
14. The deflecting tube 65 has a distal tip 69 and a lumen 66 through which 
30 penetrating body 12 can pass from the proximal end (not shown) to the distal 

opening 67 at distal tip 69. The proximal eod of the deflecting tub&need not extend 
to the proximal end 1 5 of the device. The deflectmgHibe 65 includes a deflecting 
tube end 68 that is configured at an obliqu e angle y rtlative to axis Y*Y of guide 
tube 14. The angle y of deflecting end 68, relative to guide tube axisY-Y is about 
35 20°-80° typically about SO^O 0 , and, in soiro embodimaits, about 45°. In the 

embodiment of FIG. 6, as the penetrating body is advanced distally, die deflecting 
end 68 deflects the penetrating end 35 of penetrating body 12 to form piercing axis 
P-P, the axis through which piercing tip 36 penetrates bleb 50. The distal tip 69 of 
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deflectingitubfe 6£does notrextthdto the'distai tip26 of giHdle tube 14. Rather, the 
distal tip -69 stops*<proximat toftte^gmd'e-tube distal tip 26ff& allow for formation of a 
siiitable^cardiaPbleb 50 iifthcpffist^end 1 1 of luteal 13. 
■ n {addition^ a d^fle^g m^hanism as described heran, it will be 

appre^atedftiiatedthCT^ which functicfo titrdeflcct the distal end 

of a pc&etfag^^ aire wiffim the skill df erne in die art and foil 



•FIG. t O mustiate^^fi^er embodiment of a device of the invention. 

11 of guide ffite l*teliides a 
10 defi^^ mechanism 40, and finth^^ 71 

6fegEnde*abe4u^ The axial projection 

has a:46ngitudinafc^ 

dimec^ibm^^ 

15 the distal end of himen 13. As usedlierem^asikk* of the hole 

diameter to^ 

diametetrBi ^md<fcb^greiate thatf ^^the ^ylii^ len^ Le^ D^E^. The aspect ratio 
••' is generally, at least 1 :1 , ^c^y grt^-thah about 2: 1 ; prSt&aBly greater than 4:1 . 
^ Qiiceithe^ 

20 buttresses the bleb^SO^ina-position th^ reduces the likelihood of the pericardium 
(not shown urHG.^ 10>frdm moving awiy from the distal tip 26 bfgmde tube 14 
when bteb 50 is contacted by the distally advancing piehnh|?tip 36 dfpenetrating 
body 12. . 

< The shoulder 71 Can be continuous around ffii cmSimference of 
25 lumen 13 or intermittent -As busted hefein, "intermittent" r^&rs #a shoulder that has 
v gaps around the^ circumference of the liimetf but stiD^fimctions to buttress the bleb as 
described above. It will be appreciated* that other shoulder M^toictions that are not 
illustrated here but which provide the described'ftinction are within the scope of the 
present invention. Alternative enibodira 
30 in copending ILS. Serial No. 08/933,858 (M&G Docket No. 3989.91-US-01) the 
entire disclosure*ofwhich*is incorpotated by reference herein. 

In some embodiments; the axial travel of penetrating body 12 within 
guide tube lumen 1 3 is limited to prevent piercing tip 36 from traveling distally 
beyond dtstahport 27 f of ^de s mbe t 14 which could resiilt-ih penetration of the 
35 myocardium. ^PreM^ly,>howev^ 9 the distal travel of penetrating 12 body is 

stopped before extending beyond distal tip 26 of guide tube 14. 'Referring to FIG. 2, 
in one embodiment, a limiting>mechanism~55 is located in the handle region 16 of 
the device 10. As shown in FIG. 2> the limiting mechihism 55 can include a collar 
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20 



56 attachedto meproximal end of penetrating body 12. Diaal travel of pe n etr at ing 
body 12 is stopped^ when collar 56 contacts uteproximalrasppct 57 of vacuum inlet 
assembly 17. Inthe Ulustrate&cnriod^ 

provides a grip for rotatmg^mo^tiJe pejorating body 12 ajqalty. In alternative 
embodiments a limiting m^h^ss»mah^hKmsi4B^^^v^^^^ guide 
tube to provide for limiting iht^^me^^ip^m^c^o^fL 

During use of a pericardial access device according to the invention, 
an incision of sufi&aem si3»fof j>a5sag*ofeguide tubels^niade in the thoracic wall, 
for cjgunpl&m the subxip^ A second incision can 

be made, fpr insertion of an endoscope into the thoracfexavity. for^visualization of the 
access procedure. Alternatively* ^aceessfptpcedurecan^ 
of known external vjsua^^ Ina 
subnphojdi^^oach^for example^tthe deviceis advanced percutaneously through 
the first incjskm»oyer the Jjagjj r agy nri itto ^ end of 

thed^c^njactsl^ 

l sur&(^ofthe heartandf«i^ion<is'tvplied to the 




bcdy^adyaacedjd&ally 



space.; The device is removed and a csthejer.or other 
is passed over the guidewire jnjtofthe pericisidial space, 
removed during fluid removal or administration of the 
pericardial s^ace. With adistaMn&ol 



kn^wnmateriafctransport tube 
Thegiridewirecanbe 
material into the 
located in the 

outside 




25 



1 access device according to the invention can be freely 

:for 

30 accessing the pericardial space. Altematiycly^an introducer or canmua can be 

passed through the skin incision^the ^cardial surface and the pericardial access 
device passed throtightbe mtp>d^ Referring to FIGs. 7- 

9, in another altentatiye^ the p^c^rdiaJ accessdevice 10 can be passed to the 
pericardial surface within an exterior sheath 60 having a reversibiy sealed distal end 

35 61. In the embodiment of-FIG; 7» the distalend 61 of the exterior sheath 60 is 
reversibiy sealed with a removabjecap 62. The cap 62 b securely attached to the 
sheath 60 by, a base*63> T^rem^ble cag.62 can be forcedopen by distal 
advancement of the device 10 within sheath 60. 
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Alternatively, as shown in FIGs. 8 and 9, the distal end 61 of sheath 
60 can be reversibly sealed by a multi-flap hatch 64. Distal advancement of the 
access device 10 opens the mu^ffi^Kitch 64 distally to SUow exteriorization of the 
distal tip 26 of the device 10. Therefore, according to this embodiment, the exterior 
5 shetftfrM 

incision to a position near, but not contacting, the pericardial surface. Once at die 
desired position, guide tube 14 of the device 10 is distally advanced to open the cap 
62, or the multi-flap hatch 64, allowing die distal tip 26 of the guide tube 1 4 to 
contact ^j^e^di^ sfofi^^at^d^ced location for placement of the material 
10 tube. Thus, die exterior sheath can fin^on to prevent fet, fecia or other material 
from traveling retrograde into the lumen of die guide tube during placement 
It will be apparent -to xxfcof ordinary skill in die art that many 
changes and modifications can be made in die invention without departing from die 
spirit or scope of the appended claims. 
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WE CLAIM: 

1. A pericardial access device comprising: 
5 (a) *gri<kto^sa|i^#^^^ 

0) a proximal end; 
(tf> adist^f^said^ 

Oii) a longitudinal som 

(iv) a deflecting mechanise; and 

15 

(b) a penetrating body axiaily mobile within said guide tube lumen, said 
penetrating body including: 

(i) a proximal end; and 

20 

(ii) a penetrating end having a penetrating axis 

wherein, when said penetrating body is advanced distally within said guide 
tube lumen past said deflecting mechanism, said deflecting mechanism 
25 deflects said penetrating end such that said penetrating end axis is at an angle 

oblique to said guide tube longitudinal axis. 

2. A pericardial access device according to claim 1 wherein said oblique angle 
is about 20°-80°. 

30 

3. A pericardial access device according to claim 1 wherein said oblique angle 
is about 30°-60°. 

4. A pericardial access device according to claim 1 wherein said deflecting 
3 5 mechanism is a wedge wi thin said guide tube lumen near said distal pent 

opening. 
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A pericardial accesmSemcQ according to claim 1 wherein said deflecting 
mechanism.is a deflecting tube. 

A^pe^eaidiaLaccess desdee^aec^rding to claim 1 wherein said proximal end 
*6fisaid guideitube? n»3iui^^6Ph^ndle region. 

A pericardial access device ^according to claim 6 wherein said handle region 
includes a Irniitfag n^h*fmUff« for limiting axikl mobility of said penetrating 
body. 

A pericardial access device according to claim 1 wherein said proximal end 
of said guide tube includes a vacuum inlet assembly. 

A pericardial aecess device according to claim 1 further comprising a guide 
• wire. 

A pericardial access devieemecording to claims further comprising a 
material transport tube. 

A pericardial access device according to claim 1 wherein said distal end of 
said guide tube further includes an axially directed shoulder in said lumen 
near said distal port. 

A pericardial access device according to claim 1 further including an exterior 
sheath. 

A pericardial access device according to claim 12 wherein said exterior 
sheath includes a reversibly sealed distal end. 

A method for accessing the pericardial space of a patient comprising: 

(a) passing a tubular device to a patient 9 s pericardium, said tubular 
device including: 

(i) a guide tube, said guide tube including: 

a longitudinal axis; 
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f a lumen having distal port at a distal end of 
said guide tube; and; \ 

(U) ^praetratiog hoc^h 

picrcit^^ bleb; 

Q>1 contacting sai|i3attt^;pda^ end of said 

guide tube; -v - 

(c) flying a suction force through said lumen of said guide tube to 
form said bleb from sai^ 

said guide tube; and 

(d) advancing said penetrating b«ly distally 

such that said penetrating end is at an angle oblique to said 
longitudinal axis of said guide tube when said piercing tip penetrates 
said bleb of pericardium; w - 

A method according to claim 14 wherein said oblique angle is about 30* to 



A method according to claim 14 wherein said guide tube includes a 
deflecting mechanism. 

A method according to claim 16 wherein said deflecting mechanism is a 
wedge. 

A method according to claim 16 wherein satd^l^fegtin^mechanism is a 
deflecting tube. 
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FIG. 3 
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FIG. 6 
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